Efficacy of severe acute respiratory syndrome vaccine based on a nonhuman primate adenovirus in the presence of immunity against human adenovirus.
Replication-deficient human adenovirus type 5 (AdH5) vectors can induce strong transgene product-specific cellular and humoral responses. However, many adult humans have neutralizing antibodies (NAbs) against AdH5 as a result of natural infection with this virus. Therefore, a chimpanzee adenovirus C7 (AdC7) vector was developed to circumvent interference by preexisting immunity to AdH5. This study evaluated the impact of preexisting immunity to human adenovirus on the efficacy of adenovirus-based vaccines against the coronavirus that causes severe acute respiratory syndrome (SARS-CoV). Efficacy was assessed after intramuscular injection of the vector into mice and was measured as the frequency of SARS-CoV-specific T cells and NAbs against SARS-CoV. Immunogenicity of the AdH5-based vaccine was significantly attenuated or completely abolished when the preexisting anti-AdH5 NAb titer was higher than 40. Because 27% of human serum samples from the United States tested so far have an anti-AdH5 NAb titer higher than 40, our results suggested that a significant percentage of humans with preexisting anti-AdH5 immunity would not be candidates for vaccination with an AdH5-based genetic vaccine. In contrast, preexisting anti-AdH5 NAbs have a minimal effect on the potency of the AdC7-based genetic vaccine. Taken together, our studies warrant the further development of AdC7 as a vaccine carrier for human trials.